





SECTION 26 28 00 

LOW VOLTAGE (0-600V) CIRCUIT PROTECTIVE DEVICES


PART 1 – GENERAL

1.1	SECTION INCLUDES

Materials, equipment fabrication, installation and tests in conformity with applicable codes and authorities having jurisdiction, for overcurrent protective devices

1.2	RELATED WORK SPECIFIED ELSEWHERE

A Division 1
1 Section 013000: Administrative Requirements
2 Section 013300: Submittal Procedures
3 Section 014000: Quality Requirements
4 Section 016000: Product Requirements
5 Section 017000: Execution and Closeout Requirements
6 All other included sections under Division 1
B All included sections under Division 26
C Plans
D Manufacturers’ manuals, product bulletins, etc.

1.3	REFERENCE STANDARDS AND CODES

Published specification standards, tests or recommended methods of trade, industry or government organizations apply to work in this section as cited in Section 260000.
A California Building Code
B California Electrical Code
C Institute of Electrical and Electronic Engineers
1 IEEE 1015: Recommended Practice for Applying Low-Voltage Circuit Breakers Used in Industrial and Commercial Power Systems
2 IEEE 1458: Recommended Practice for the Selection, Field Testing, and Life Expectancy of Molded Case Circuit Breakers for Industrial Applications
D Underwriters’ Laboratories
1 UL 50: Enclosures for Electrical Equipment, Non-environmental Considerations
2 UL 50E: Enclosures for Electrical Equipment, Environmental Considerations
3 UL 98: Enclosed and Dead-front Switches
4 UL 244A: Solid-state Controls for Appliances
5 UL 363: Knife Switches
6 UL 489: Molded-case Circuit Breakers, Molded-case Switches, and Circuit Breaker Enclosures
7 UL 1066: Standard for Low-Voltage AC and DC Power Circuit Breakers Used in Enclosures
8 UL 2367: Standard for Solid State Overcurrent Protectors
9 UL 60947-7-3: Low-Voltage Switchgear and Controlgear - Part 7-3: Ancillary Equipment - Safety Requirements for Fuse Terminal Blocks

1.4	QUALITY ASSURANCE

A Equipment and accessories shall be the product of a manufacturer regularly engaged in its manufacture.
B Supply equipment and accessories new, free from defects.
C Equipment and accessories in compliance with the applicable standards listed in Article 1.3 of this section and with applicable national, state and local codes.
D Items of a given type shall be the products of the same manufacturer.
E Deliver, store and protect products under provisions of Section 016200.
F Ship equipment in its original packages, to prevent damaging or entrance of foreign matter.  Perform handling and shipping in accordance with manufacturer's recommendations.  Provide protective covering during construction.
G Replace at no expense to Owner, equipment or material damaged during storage or handling, as directed by the Owner’s Representative.
H Tag items with a weatherproof tag identifying equipment by name and purchase order number.  Include packing and shipping lists.

1.5	SUBMITTALS

A Submit under provisions of Section 013000 or 013300.
B Submittals shall include the following:
1 Table of contents
2 A complete set of detailed manufacturer’s specifications describing and illustrating all standard and special components and materials
3 Part numbers
4 Evidence of compliance with the applicable standards listed under Article 1.3 of this section
5 Maintenance instructions and intervals
6 A complete set of drawings for any special items
7 Wiring diagrams
C Electronic submittals shall be searchable
D The submittal shall be substantially complete for all items and equipment furnished under this section.
E Individual drawings and data sheets submitted at random intervals will not be accepted for review.
F Substitutions:  Items of same function and performance shall be submitted in conformance with Division 1.

1.6	OPERATION AND MAINTENANCE MANUALS

A Submit operation and maintenance manuals in accordance with Section 260000.
B The manuals shall, at minimum, include the following:
1 Manufacturer (including contact information)
2 Model number
3 Manufacturer’s data sheets – When data sheets include more than one model the model(s) used shall be noted
4 Manufacturer’s programming, user, and maintenance manual(s), including trouble-shooting guidelines
5 Configuration settings
6 Wiring diagrams
7 Voltage ratings
8 Current ratings
9 Calibrated range
10 List of capabilities
11 Environmental ratings
12 NEMA enclosure type
13 Maintenance requirements
14 Installation instructions
15 Repair instructions
C Provide manuals in one of the following formats
1 Three hardcopies
2 PDF


PART 2 – PRODUCTS

2.1	CIRCUIT BREAKERS

A Circuit breakers shall be constructed in accordance with the following standards:
1 UL 489 or UL 1066
2 Federal Specification W-C-375B/GEN
3 NEMA AB1
4 CSA 22.2, No. 5-M91
5 IEC 157-1
6 BS 4752
B Construction
1 Circuit breakers shall be constructed using glass reinforced polyester insulating material providing superior dielectric strength.
2 Current-carrying components shall be completely isolated from the handle and the accessory mounting area.
3 Breaker contact material shall be a non-weldable silver alloy.
4 Breakers shall have arc-extinguishing chutes.
5 Circuit breakers shall have an over-center, trip-free, toggle operating mechanism which will provide quick-make, quick-break contact action.
6 Multiple pole breakers shall have a common trip element and a single operating handle.
7 Circuit breakers for branch circuits shall be molded case 
8 Circuit breakers shall have bolt-on/plug-on type bus connectors.
C Trip type
1 Circuit breakers having a frame size of 150 amperes or less shall have thermal magnetic non-interchangeable, trip-free sealed trip units.
2 Circuit breakers with a frame size of 175 amperes to 1200 amperes shall have interchangeable thermal and adjustable magnetic trip elements.
D There shall be two forms of visible trip indication.
1 The breaker handle shall reside in a position between ON and OFF.
2 In addition, there shall be a red trip indicator appearing in the clear window of the circuit breaker housing.
E Circuit breakers shall be UL Listed with amperage ratings, interrupting ratings, and number of poles as indicated on the panelboard schedules.
F Circuit breakers faceplates shall be marked with the following
1 Rated ampacity
2 UL and IEC certification standards
3 Applicable voltage systems and corresponding AIR ratings
G Lugs shall be UL Listed to accept solid or stranded copper and aluminum conductors.  Lugs shall be suitable for 90°C rated wire, sized according to the 75°C temperature rating per CEC Table 310-16.
H Branch circuit breakers rated 30 amperes and below shall be UL Listed to accept 60°C rated wire.
I The interrupting capacity of all main and feeder branch circuit breakers shall be a minimum of 42,000ARMS symmetrical amperes.
J All circuit breakers feeding HVAC units, motors, or circuit breakers supplying loads other than convenience receptacles or lights shall have lockout devices.
K Standard circuit breakers up to 250A at 600VAC shall be UL Listed with HACR ratings.
L All circuit breakers feeding 120V, 15A and 20A branch circuits in dwellings shall be AFCI.
M Circuit breakers with shunt-trip or low voltage release shall be switch duty rated.
N All fixed trip circuit breakers 1200A or greater and adjustable trip circuits breakers with a maximum rating 1200A or greater shall be equipped with one of the following methods to reduce arc flash energy.
1 Zone selective interlocking
2 Differential relaying
3 Arc flash detection and mitigation system in panel/board with the 1200A circuit breaker, refer to Section 260930

2.2	SAFETY SWITCHES (DISCONNECTS)

A Switches shall be heavy duty type
B Minimum voltage rating shall be 600V.
C Minimum Size
1 Switches for disconnecting motors shall be sized for the horsepower of for motor(s).
2 All switches shall be sized per the overcurrent protective device protecting the switch.
D Construction
1 NEMA 1 for indoors
2 NEMA 3R or NEMA 4 for outdoors
3 Handle shall be lockable in the off/disconnected/open position.
E The switch shall include a barrier between the fuse section and the switch section with separate doors for each section. The entire fuse section shall be de-energized when the switch is in the off position.
F Switch shall be equivalent to Square D H-rated series.
G Finish: The entire enclosure shall be finished as follows.
1 Degreasing
2 Cleaning
3 Phosphatizing
4 Electrostatic deposition of polymer polyester powder coating followed by baking to produce a hard, durable finish.
a The minimum thickness of the paint film shall be 2.0 mils.
b Paint film shall be uniform in color and free from blisters, sags, flaking and peeling
5 Finish shall conform to UL 50 and UL 50E.
6 Color shall be ANSI 61 Gray.
7 Coat underside surfaces of equipment outdoors or in damp locations with a corrosion resistant coating


PART 3 – EXECUTION

3.1	GENERAL

A Electric system layouts indicated on the Drawings are generally diagrammatic but shall be followed as closely as actual construction and work of other trades will permit.  Govern exact routing of cable and wiring and the locations of outlets by the structure and equipment served.  Dimensions shall be taken from Architectural Drawings.
B [bookmark: _GoBack]Consult all other Drawings.  Verify scales and report any dimensional discrepancies or other conflicts to Owner’s Representative before submitting bid.  
C Furnish and install necessary hardware, hangers, blocking, brackets, bracing, runners, required for equipment specified under this section.



END OF SECTION
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